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The present invention is directed to the condi-
tioning of sulfuric acid sludge or sulfuric acid
discarded as spent in the treatment of hydrocar-
bons and is directed particularly to the treatment
of sulfuric acid sludge obtained in the alkylation
of olefins with' isoparaffins when using relatively
concentrated sulfuric acid as as alkylation cat-
alyst.

The alkylation of olefing with isoparaffins in the
presence of sulfuric acid as eatalyst is a well-
known commercial process. It is usually desir-
able to conduct such operations at approximately
30° to 50° F. and to use as the catalyst sulfuric
acid having a concentration no lower than 899%.
The spent acid or acid sludge typically withdrawn
from such operations and discarded as unsuitable
for further use as alkylation catalyst usually
has a concentration of 87% acid although it may
be within the range of 85% to 95% acid. This
spent acid may, of course, be sent to an acid re-
generating plant for purification and reconcen-
tration and the purified acid returned from the
regenerating plant to the alkylation system.

The above brief description of an alkylation
brocess now practiced commercially gives the
conditions now considered optimum with respect
to the charging stock and the desired product but
is not intended to be a detailed description of
such alkylation processes. A more complete de-
scription of a conventional alkylation process will
be found, for example, in Stahly et al., 2,322,482,
June 22, 1943. It may be stated that the acid
usually discarded as spent and unsuitable for
further use as catalyst in an alkylation system,

may have a concentration ranging from 85% to -

90% acid., This spent acid contains water of the
order of 1% or 2% and carbonaceous material
of the order of 5% to 15%. This material is quite
different from 85% to 90% sulfuric acid as the

term is generally accepted because the acid dis- .

carded as spent from an alkylation system con-
tainsg water on the order of 1% or 2%, whereas,
conventional 85% to 90% acid contains from 10%
to 15% water.

The spent acids of high carbonaceous content
of the character discarded as spent from alkyla-
tion processes are found to heat spontaneously
prior to the solidification thereof. The phenom-
enon of heating spontaneously includes a rapid
increase in temperature from an initial tempera-
ture of the order of atmospheric temperature to
temperatures in the range of 230° to 300° F. and
this spontaneous temperature rise results in the
solidification of the spent acid.

The commercial alkylation process usually op-
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erates continuously with spent sulfuric acid with-
drawn continuously or intermittently, the spent
acid sent to a regenerating system where it is re-
generated and purified, if possible, and the puri-
fied acid returned to the alkylation system. A
process for concentrating spent acid, particularly
an acid having a high carbonaceous content such
as is present in the acid withdrawn as spent from
an alkylation system, is disclosed in patent appli-
cation Serial No. 475,905, filed February 15, 1943,
in the name of Frank A. Ferguson. In commercial
operations, the alkylation units and the sulfuric
acid regeneration units are rarely so synchronized
as to allow the acid withdrawn as spent from the
alkylation system to be sent immediately to the
acid regeneration system but instead it is usual
to send the spent acid to a storage tank and to
withdraw the spent acid from the storage tank
to the acid regeneration system as capacity is
available therein. Prior to the present invention,
the spent acid from an alkylation system some-
times solidified as it was being held in a storage
tank prior to its regeneration and when this oc-
curred it was necessary to remove the solidified
acid sludge from the tank by mechanical means,
as by the use of workmen employing shovels and
buckets, and the solidified sulfuric acid sludge, a
waste product, was discarded.

It is an object of the present invention to treat
an acid sludge or spent acid having a relatively
high' carbonaceous content and a relatively low
water content, to prevent the solidification of the
acid sludge while it is being held in storage. .

More specifically, it is an object of the present
invention to treat the acid having a relatively
high carbonaceous content and low water con-
tent withdrawn as spent and unsuitable for fur-
ther catalytic use from an alkylation process im-
mediately after it is discarded from an alkyla-
tion process in order to condition it to eliminate
solidification thereof when, subsequently, it is
held in storage prior to being sent to a regenera-
tion system.

In accordance with the present invention, a
contaminated sulfuric acid of the character dis-
carded from alkylation processes as spent cat-
alyst is conditioned prior to being sent to storage
for further handling by being retained within
a critical temperature range an interval of time
greater than a critical minimum period. This
conditioning operation allows the sulfuric acid
to be subsequently stored an indefinite interval
of time without danger of the solidification of
the spent acid by spontaneous heating thereof.

The conditioning step to which the spent sul-
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furic acid is subjected to prevent the solidifica-
tion thereof involves the maintenance of the sul-
furic acid at a temperature within the range of
100° to 120° F. for an interval of time no less
than 5 hours. The interval of time over which
the spent sulfuric acid is maintained at this criti-
cal temperature range is not restricted to a pre-
determined maximum but for economic reasons
it is usually undesirable fo control the tempera-
ture -of spent sulfuric acid within this critical
range for more than 20 hours.” When spent sul-
furic acid having a carbonaceous content within
the range of 5% to 15%, a water content of the
order of 1% or 2% and the balance sulfuric acid
is subjected to a conditioning treatment invelv-
ing the retention of the spent acid at a tempera-

ture within the range of 100° to 120° F. for an in-~

terval of at least five hours, the conditioned acid
may then be subjected. to handling and storage
without danger of spontaneous heating to such
a temperature as to cause solidification of the
acid- i .

The practice of the present invention will be

further illustrated by the following examples.
These examples are to be understood as given for
illustrative purposes only and are not to be con-
strued as limiting the invention in any way.

Example 1

A sample of spent sulfuric acid contained 10%
carbonaceous material, approximately 1% water
and the balance sulfuric acid. This sample was
divided into two parts with o first part subjected
to storage conditions simulating those which cc-
cur in plant practice and the second part condi-
tioned in accordance with the present invention
and then stored under conditions corresponding
to those under which the first part was stored.

The first part of the sample was heated to a
temperature of 120° F. and stored at this tem-
perature under adiabatic conditions. The tem-
perature of the material increased rapidly and
continuously so that after five hours its tempera-
ture was 300° F. due to spontaneous generation
of heat and the acid was entirely solidified.

The second part of the sample was conditioned
by being maintained at a temperature within the
range of 100° to 120° F. for 15 hours and the con-
ditioned sample was then heated to a temperature
of 120° F. and stored at this temperature under
adiabatic conditions. When this part of the
sample had been in storage 5 hours, the tempera-
ture was approximately 126° F.; after 24 hours
the temperature had reached a maximum of 200°
. and thereafter gradually declined. The con-
ditioned. portion of the acid sample remained a
liquid and could be readily handled after storage.

Example 2

A spent acid containing 5.8% carbon, approxi-
mately 1% water and the balance sulfuric acid
was divided into two portions.

The first portion was heated to a temperature
of 120° F. and stored at this temperature under
adiabatic conditions. After the sample had been
sent to storage, its temperature increased contin-
uously due to the spontaneous generation of heat.
After 22 hours of storage the temperature of the
sample was 230° F. and the sample had solidified.

The second part of the sample was maintained
at a temperature within the range of 100° to 120°
F. for 12 hours and then sent to storage under
adiabatic conditions at an initial temperature of
120° F'. This conditioned sample reached a maxi-
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4 .
mum temperature of 127° F. under adiabatic
storage conditions and remained liquid.

Example 3
A sample of spent acid having a carbon con-
tent.of 13.3%, a water content of 2% and a sul-
furic acid content of 83.8% was divided into two
parts. g ) ) :

The first part was heated to a temperature of :

120° F. and stored under adiabatic conditions.

The temperature rose rapidly and in. 5 hours it

had reached 250° . and the sample had solidi-
fied. ‘
The other part of the sample was held at a

temperature in the range of 100° to 120° F. for 5

hours and was then sent to storage under adia-

“patic conditions with an initial temperature of

120° F., its temperature increased to a maximum
of 175° F. after 11 hours of storage and: then
slowly decreased; this porfion of the sample re-
mained liguid due to the conditioning operation.

Having fully described and illustrated the prac-
tice' of the present invention, what is desired to
be claimed by Letters Patent is: o

1. In a process wherein concentrated sulfuric
acid is employed as the catalyst in an alkylation
reaction and sulfuric acid containing substantial
amounts of carbonaceous materials is withdrawn
as spent catalyst from the process and sent to
storage, the step of subjecting the sulfuric ‘acid
containing carbonaceous material to a tempera-

ture within the range of 100° to 120° F. for an

interval of time no less than 5 hours immediately
after it is withdrawn from the alkylation process.

2. A process for conditioning 'sulfuric acid.
sludge having a carbonaceous content within the

range of 5% to 15% and a water content no
greater than 2% of the type resulting from the
alkylation of olefins with isoparaffins in the pres-

ence of sulfuric acid and having the property of

solidifying on standing  including the step
maintaining the sludge at a temperature within
the range of 100° to 120° F. for not less than 5
hours. ‘

3. In a chemical process including the alkyla- . -
tion of hydrocarbons in the presence of concen-< .- 0

trated sulfuric acid as a catalyst, the withdrawal
of sulfuric acid having a carbonaceous content
within the range of 5% to 15% and a water con-
tent no greater than 2% as spent catalyst from
the -alkylation process, retaining the spent:cata~
lyst in storage an extended interval of time and
subsequently withdrawing the spent catalyst from
storage to an acid regeneration process, the step
of conditioning the spent catalyst immediately
after withdrawal from the alkylation process in-
cluding the step of maintaining the spent cata-

1yst at a temperature in the range of 100° to 120°

. for an interval of time not less than 5 hours.
EDWARD F. WADLEY.'
JOSEPH T. _HORECZY. .
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